OS-9 interacts with hypoxia-inducible factor 1alpha and prolyl hydroxylases to promote oxygen-dependent degradation of HIF-1alpha.
Hypoxia-inducible factor 1 (HIF-1) functions as a master regulator of oxygen homeostasis in metazoan species. HIF-1 mediates changes in gene transcription in response to changes in cellular oxygenation. The half-life of the HIF-1alpha subunit is determined by oxygen-dependent prolyl hydroxylation, which is required for binding of the von Hippel-Lindau protein (VHL), the recognition component of an E3 ubiquitin ligase that targets HIF-1alpha for ubiquitination and degradation. Here, we demonstrate that OS-9, the protein product of a widely expressed gene, interacts with both HIF-1alpha and HIF-1alpha prolyl hydroxylases. OS-9 gain-of-function promotes HIF-1alpha hydroxylation, VHL binding, proteasomal degradation of HIF-1alpha, and inhibition of HIF-1-mediated transcription. OS-9 loss-of-function caused by RNA interference increases HIF-1alpha protein levels, HIF-1-mediated transcription, and VEGF mRNA expression under nonhypoxic conditions. These data indicate that OS-9 is an essential component of a multiprotein complex that regulates HIF-1alpha levels in an O2-dependent manner.